Total cholesterol and triglyceride concentrations in 127 samples of capillary and venous blood were measured with the portable Reflotron 'dry chemistry' reflectometer and compared with serum levels measured in the laboratory using wet chemistry methods. Results were grouped into low, middle and high ranges. Levels measured with the Reflotron correlated closely with those measured by wet chemistry methods. Reflotron values for both lipid fractions were, however, consistently higher than wet chemistry levels but the differences were small except at high levels. It is concluded that the Reflotron is a satisfactory instrument for providing clinically useful measurements of cholesterol and triglyceride nearer to the patient.
Total cholesterol and triglyceride concentrations in 127 samples of capillary and venous blood were measured with the portable Reflotron 'dry chemistry' reflectometer and compared with serum levels measured in the laboratory using wet chemistry methods. Results were grouped into low, middle and high ranges. Levels measured with the Reflotron correlated closely with those measured by wet chemistry methods. Reflotron values for both lipid fractions were, however, consistently higher than wet chemistry levels but the differences were small except at high levels. It is concluded that the Reflotron is a satisfactory instrument for providing clinically useful measurements of cholesterol and triglyceride nearer to the patient.
A method of measuring blood levels of total cholesterol (TC) and triglyceride (TG) away from the laboratory and nearer to the patient has obvious advantages. Individuals at risk may be diagnosed promptly and patients on therapy can have their medication adjusted without delay. Such a method employing a portable 'dry chemistry' reflectometer, the Reflotron, (Boehringer-Mannheim GmbH, Mannheim, FRG) has been recently introduced and can measure TC and TG in a small quantity of blood within a few minutes. 'Dry chemistry' reagents are impregnated into a narrow multilayer film and fibre strip. When a small quantity of whole blood is applied to the strip the plasma is filtered off, dissolves the reagents and the chemical reaction is activated. The change in colour intensity of the strip is measured by reflectance photometry and the result is calculated automatically by means of a microprocessor within the instrument.
There have been evaluations of the Reflotron.r" but the number of blood samples examined with higher concentrations of lipids was relatively small. We have, therefore, undertaken a study of samples with a wide range of TC and TG levels, comparing values 176 obtained using the Reflotron analyser with those measured in the laboratory using conventional wet chemistry methods.
Subjects studied
The group comprised a total of 127 patients (63 males and 64 females). Most were patients attending the Lipid Clinic of the Johannesburg Hospital and the majority were cases of familial hypercholesterolaemia which is unduly prevalent among Afrikaners and Jews in South Africa.
Analytical methods
All the patients had blood drawn by venipuncture into a plain tube for conventional wet chemistry laboratory tests which were done by the Chemical Pathology Department of the South African Institute for Medical Research. TC was measured by the CHOD-PAP method (Boehringer-Mannheim GmbH, Mannheim, FRG) and serum TG was measured using the Gemstar Triglycerides GPO-PAP Assay (Electro-Nucleonics, Inc.), Reference sera were included in the assays and both methods 
Analysis of data
The results of the TC and TG tests were arranged into three groups: Group 1 comprised serum results (wet chemistry methods); Group 2 comprised capillary blood results (Reflotron); Group 3 comprised venous blood-EDTA results (Reflotron). In each group the results were ranked in ascending order and then divided into tertiles which designated low, middle and high ranges.
For TC the ranges in mmoVL were: low 1·89-6·20; middle 6·21-7·90; and high 7·91-18·32. For TG the ranges in mmoVL were: low Q·344}·72; middle Q·73-Hl9 and high l-1()...6·85.
The wet chemistry methods measure TC and TG levels over the entire range of values.
were quality controlled by regular participation in the Wellcome Quality Assurance Scheme.
An additional venous blood sample was taken in EDTA and analysed for TC and TO using the Reflotron within 8 h according to the instruction manual. A small capillary blood sample was also obtained by fingerprick after warming the patient's hand in water at 40°C for 2 min and was measured immediately on the Reflotron analyser. Measurement of TC and TG by the Reflotron involves the use of enzyme methods similar to those used in the wet chemistry techniques referred to above.
One laboratory technologist analysed all the samples on the Reflotron using strips coded for TC (batch 216315321 July 1987) and TG (batch 21615531 1 June 1987). Intra-day and inter-day Reflotron reproducibility was assessed by repeated measurements (n=5, 3 consecutive days) using control material with specified values (Precinorm-U and Precipath-U, Boehringer-Mannheim GmbH, Mannheim, FRO). The control material was supplied by the manufacturer and the specified concentrations were derived from measurements made in several independent reference laboratories on at least 5 separate days (personal communication, Boehringer-Mannheim GmbH, Mannheim, FRO). Serum triglycerides(mmol/U GPO-PAPmethod
Results
Correlations of TC levels measured in serum, capillary blood and venous blood-EDTA are shown in Fig. 1 . For serum vs capillary blood r=0·976O, for serum vs venous blood-EDTA r=0'9844 and for capillary vs venous blood-EDTA r=0·9887.
Correlations of TG values measured in the different blood samples are shown in Fig. 2 . For serum vs capillary blood r=0·9844, for serum vs venous blood-EDTA r=0·9947 and for capillary vs venous blood-EDTA r=0·9907.
Means and SEMs for the low, middle and high ranges of TC measured in the different groups are shown in Table 1 . In general serum concentrations were lowest and capillary blood concentrations were highest in all the ranges. There were small, but statistically significant differences between the mean capillary blood and serum values and also between the capillary blood and venous blood-EDTA levels. These differences increased in magnitude from the low range, through the middle to the high range where the difference in mean values between the serum and capillary blood samples was 0·60 mmoVL.
Means and SEMs for the low, middle and high ranges of TG in the different groups are shown in Table 2 . The levels in the capillary and venous blood-EDTA groups were generally
FIo. 2. Correlations between TO levels measured by (a) Reflotron dry chemistry method on capillary blood and wet chemistry method on serum. (b)
Reflotron dry chemistry method on venous-EDTA blood and wet chemistry method on serum. (c) Reflotron dry chemistry method on venous-EDTA and capillary blood.
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However, the Reflotron registered TC results only between 2·59-12·9 mmoVLand TG results only between 0·80-6·86 mmoVL. Consequently some results above and below the ranges measurable on the Reflotron were excluded from the statistical analyses which were performed on complete sets of results for each patient.
Reflotron and wet chemistry results were compared using linear regression and correlation coefficient calculations. The three possible pairwise comparisons for TC and TG concentrations in the low, middle and high ranges were done by the 2-way analysis of variance and the Student's paired t-test for each at the Bonferrone adjusted level of significance (P<0·017).5 similar and slightly higher than the serum values in the low and middle ranges and moderately higher in the high range where the mean difference between the serum and capillary blood samples was 0·54 mmoVL. Intra-day and inter-day mean values, standard deviations and coefficients of variation (CV) of the Reflotron and wet chemistry methods for TC and TG are shown in Table 3 . Intra and inter-assay CVs were in the range 0·6-3·0% using the Reflotron and 0·7-1,9% with wet chemistry methods.
Discussion
In general, levels of total cholesterol and triglyceride measured by the Reflotron in capillary and venous-EDTA blood agreed satisfactorily with values measured by wet chemistry methods in serum. Reflotron levels for both TC and TG were consistently higher than wet chemistry values, but the differences were small and clinically unimportant except in the high ranges where the mean difference between capillary blood and serum levels was of the order of 0·6 mmoVL for both lipid fractions.
Comparing our results with those of previously published studies, they support the general consensus that a close correlation exists between Reflotron and wet chemistry methods for both lipid estimations. I. 2 However, one point of distinction is our observation that in the high TC and TG ranges the Reflotron over-reads rather than under-reads as recently reported.': 4 Reasons for this discrepancy may be related to our use of batches of reagent strips of more recent manufacture and our inclusion of many more samples with markedly elevated cholesterol levels.
Of interest and not previously reported, capillary blood levels of TC measured by the Reflotron were consistently higher than venous-EDTA values measured by this instrument. A similar difference is well documented for substances such as glucose and is attributable to tissue uptake and utilisation. (, This is an unlikely explanation for the capillary-venous cholesterol difference the reason for which remains to be determined.
The ranges of TC and TG levels measurable with the Reflotron are limited, but patients with levels outside these ranges are uncommon and would usually be referred for confirmatory estimations by a laboratory.
In conclusion, we agree with previous workers that the Reflotron is a generally satisfactory instrument for providing measurements of TC and TG levels nearer the patient. Reflotron readings in the high ranges for TC and TG may require a correction factor the size of which should be determined by a reference laboratory.
